Direct, real-time, simultaneous monitoring of intravitreal nitric oxide and oxygen in endotoxin-induced uveitis in rabbits.
Nitric oxide (NO) plays a critical role in the pathogenesis of endotoxin-induced uveitis (EIU). Since NO is a labile free radical, it is difficult to examine the dynamics of NO directly in vivo. In this study, we established a system for direct monitoring of the dynamics of NO and partial pressure of oxygen (pO(2)) in EIU in rabbits. The currents (calculated concentrations) of NO and pO(2) in the vitreous were monitored after the intravitreal injection of lipopolysaccharide (LPS). In addition, the protein concentrations and nitrite levels in the aqueous humor were analyzed. The eyes were enucleated, and a histologic study was performed on their posterior segments. The tissue slices were also immunostained with anti-nitrotyrosine as a marker of peroxinitrite and/or nitrogen-related oxidants. The NO level decreased temporarily after LPS injection and then increased from 1 to 7 h. pO(2) increased temporarily for about 30 min after LPS injection. The change in NO current was inversely proportional to pO(2) after LPS injection and vice versa. The protein concentration and nitrite level after LPS injection increased significantly. These changes were suppressed by pretreatment with N(G)-nitro-l-arginine-methyl-ester. Immunohistochemical study showed enhanced immunoreactivity of nitrotyrosine in the inflamed retina. Since nitrotyrosine was detected, it appears that NO readily reacts with oxygen to produce cytotoxic species, peroxynitrite, and/or nitrogen-related oxidants. This process may be related to the retinal injury in EIU. This monitoring system can provide useful information on dynamic changes in intravitreal NO and pO(2) for understanding EIU.